Polyamine-polycarboxylate metal complexes with different biological effectiveness as nitric oxide scavengers. Clues for drug design.
The synthesis of the Fe(III), Co(II), Mn(II), and Ru(III) complexes with two polyamine-polycarboxylate ligands, N-(2-hydroxyethyl)ethylenediamine-N, N', N'-triacetic acid (H3L1) and ethylene bisglycol tetraacetic acid (H4L2) is reported. Potentiometric studies showed that these ligands form stable complexes in aqueous solution and no metal release occurs, thus accounting for their low toxicity in cultured RAW 264.7 macrophages. X-ray characterization of the [Co(L1)](-) complex showed that binding sites are available at the metal for NO binding. Efficiency of these compounds to bind NO was studied by UV-vis spectrophotometry. Then their NO-scavenging properties were assayed in a cell-free system under physiological conditions, using S-nitroso-N-acetyl-D,L-penicillamine (SNAP) as NO source. The L1 complexes caused the most effective reduction of free NO, [Mn(L1)](-) being the most efficient. Conversely, in NOS II induced RAW 264.7 macrophages, the Ru(III) and Co(II) complexes with L2 were the most effective compounds. [Ru(L2)](-) also afforded significant protection against lipopolysaccharide-induced endotoxic shock in the mouse in vivo.